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INTRODUCTION AND BACKGROUND 

THIS invention relates to electronic radio frequency identification systems 
and more particularly to a reader or receiver forming part of such a system. 

In known systems of the aforementioned kind, the reader transmits an 
interrogation signal towards a transponder population. Each transponder 
comprises an antenna connected to an integrated chip hosting electronic 
circuitry of the transponder, including a modulator and a controller. In 
response to the energizing signal, the transponder modulates, by utilizing 
backscatter modulation, the impinging interrogation signal with digital data 
to be transmitted to the reader. This is done by the controller causing the 
modulator to cause a deliberate mismatch between an input impedance of 
the chip and an impedance of the antenna, in accordance with the digital 
data to be transmitted. 

The resulting signal is an amplitude modulated signal comprising an upper 
sideband and a lower sideband on either side of a carrier, which is the 
energizing signal. 

The known readers comprise wideband receivers for receiving both 
sidebands and converting them directly to baseband utilizing the carrier 
frequency. 
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A problem with the known systems is that the broadband receiver is 
susceptible to noise generated by other transponders or another source 
(e.g. another similar system, a cellular telephone etc) on either the upper 
sideband or the lower sideband. Even if one sideband is unaffected, the 
present readers cannot decode the data received. 

OBJECT OF THE INVENTION 

Accordingly, it is an object of the present invention to provide a reader or 
receiver and an associated method with which the applicant believes the 
aforementioned problems may at least be alleviated. 

SUMMARY OF THE INVENTION 

According to the invention there is provided a reader for an electronic radio 
frequency identification system also comprising a plurality of transponders 
to be read by the r reader, the reader comprising: 

means for recovering and separating an upper sideband and a lower 
sideband of a modulated response . signal from one of the 
transponders; and 

means for automatically selecting one of the upper sideband and the 
lower sideband for output to a next stage. 

The means for recovering and separating the \jpper sideband and the lower 
sideband may comprise an image rejecting mixer. The mixer is preferably a 
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phasing type image rejecting mixer and the upper sideband may be provided 
at a first output thereof and the lower sideband at a second output thereof. 

The aforementioned next stage may comprise a data/decoder. 

The means for automatically selecting one of the upper sideband and the 
lower sideband may comprise a processor connected to the decoder and to 
a switch connected between the mixer and the decoder, the switch being 
controllable by the processor to select either the first or the second output 
of the mixer for connection to the decoder. 

The reader may also comprise means for generating an energizing signal for 
energizing passive transponders. In the case of active transponders, the 
signal may be an interrogation signal. 

The means for generating an energizing signal may also be connected to the 
image rejecting mixer to convert the response signal down to baseband. 

The reader may comprise a single antenna for transmitting the energizing 
signal and receiving .response signals modulated by the transponders. The 
response signals and/or a reflection from the antenna of the energizing 
signal may be coupled via first and second directional couplers respectively 
to the image rejecting mixer. 
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The antenna may be connected to the means for generating an energizing 
signal via a strip line and the directional couplers may cooperate with the 
strip line. 

The reader may comprise a second image rejecting mixer having a first 
input and a second input. The first input of the second mixer may be 
connected to a directional coupler cooperating with the strip line and which 
is suitably spaced from the first coupler associated with the first image 
rejecting mixer. The spacing may be between V 4 and ? 7 6 , preferably V 5 . 
The second input of the second mixer may be similarly connected to the 
means for generating an energizing signal. 

The second mixer may comprise a first and a second output for an upper 
and a lower sideband of an amplitude modulated response signal. 

The first and second outputs may be connected to a second decoder via a 
second switch and the decoder may be connected to the processor, the 
second switch being controllable by the processor to select either the first 
or the second output of the mixer for connection to the second decoder. 

The first decoder may have an output connected to a first input of a third 
switch and the second decoder may have an output connected to a second 



input of the third switch, the third switch being operable by the processor 
to connect an output thereof to either the first input or the second input. 

In other embodiments, the first and second inputs of the third switch may 
be connected to first and second outputs respectively. 

Also included within the scope of the present invention is an identification 
system as herein defined and described. 

Yet further included within the scope of the present invention is a method 
of reading a response signal from an electronic RF transponder, the method 
comprising the steps of: 

receiving the signal; 

utilizing homodyne demodulating techniques to recover and separate 
an upper sideband and a lower sideband of the signal; and 
utilizing minimum requirements for errors in data in the sidebands and 
automatically selecting one of the upper sideband and the lower 
sideband for further processing. ' 

BRIEF DESCRIPTION OF THE ACCOMPANYING DIAGRAMS 

The invention will now further be described, by way of example only, with 
reference to the accompanying diagrams wherein: 



figure 1 is a block diagram of an electronic 1 radio frequency 

identification system; 
figure 2 is a block diagram of a reader according to the invention 

forming part of the system; and 
figure 3 is a block diagram of another embodiment of the reader. 

DESCRIPTION OF A PREFERRED EMBODIMENT OF THE INVENTION 

An electronic radio frequency (RF) identification system, according to the 
invention is generally designated by the reference numeral 10 in figure 1 . 

The system comprises a reader 12 and a transponder population 14 
comprising transponders 14.1 to 14.n. In use the transponders may be 
mounted on or otherwise associated with items or articles (not shown) to 
be counted or identified. The transponders may be active transponders 
comprising their nDwn local power supplies or they may be passive 
transponders in that they derive power to operate from an energizing signal 
16 transmitted by the reader. The transponders are similar in configuration 
and therefore transponder 14^1 only will be described further. Transponder 
14.1 comprises an antenna 18, an integrated circuit 19 cpnnected to the 
antenna and comprising a modulator 20, a controller 22 and a memory 
arrangement 24, 



In use, the reader transmits an energizing : signal 16 towards the 

transponder population 14. The transponders derive' their power from this 

signal (as hereinbefore described), transmit respective response signals 

* 

26.1 to 26. h by backscatter modulating the signal in known manner with a 
frame of data prestored in memory arrangement 24. The reader 
sequentially locks onto one of the response signals and reads the data as 
will hereinafter be described. Once the population has been read, the 
aforementioned items are identified and/or counted. 

The resulting response signal 26.1 is an amplitude modulated signal 
comprising upper and lower side bands on either side of a carrier having a 
frequency f c . 

A first embodiment of the reader 1 2 according to the invention is shown in 
figure 2. 'The reader comprises an antenna 28, a transmitter 30 for the 
energizing signal 16 having a frequency f c . The transmitter is connected to 
the antenna to transmit the energizing signal 1 6 and is also connected to a 
phasing type image reject receiver 32. The received response signal 26.1 is 
directionally coupled at 34 to the image reject receiver 32.. An output 36 of 
the receiver is connected to a discrimination detector 38 and fed back to 
the image reject circuit via a sideband select control path 40. In use, the 
discrimination detector 38 detects the presence of noise on any of the two 



sidebands and automatically selects the better sideband to be made 
available as a baseband signal at output 36. 

» 

Another embodiment of the reader is shown in figure 3 and designated 
112. The reader 112 comprises a frequency synthesizer 1 14 for generating 
the energizing signal. The signal may be a monotone signal or may hop in 
frequency through a frequency band. The output is connected via a first 
power divider 1 1 6 to a power amplifier 1 1 8 as well as to a second power 
divider 120. The output of the amplifier is connected via strip line 121 to 
antenna 128 via which the energizing signal is transmitted. First and 
second outputs of the second power divider 120 are connected to the 
second inputs 124 and 131 respectively of first and second balanced 
quadrature mixers 130 and 132, of respective balanced image rejecting 
mixers 134 and 136. The first input 138 of balanced quadrature mixer 
130 is derived from a directional coupler 140 cooperating with line 121 and 
which is split by power splitter 142. The first input 146 of balanced 
quadrature mixer 132 is derived from a directional coupler 146 which is 
spaced between x / 4 to x / 6 (preferably from coupler 140 along line 121. 

At the outputs 150.1 and 150.2 of adder 150 of mixer 134 there are 
available the lower and upper sidebands respectively of a response signal 
26.1 received from transponder 14.1. The lower and upper sidebands of 
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the signal are also available at outputs 152.1 and 152.2 respectively of 



adder 1 52 of mixer 1 36. 



The outputs 150.1 and 150.2 on the one hand and 152.1 and 152.2 on 



the other are selectable via switches 151 and 153 respectively, by a central 
processor 1 54 via sideband selection circuits 1 56 and 1 58 respectively. 
The selected sideband (upper or lower) in each case is decoded at decoder 
160 or 162 to provide decoded data streams. 

A further switch 1 64 controlled by central processor 1 54 enables selection 
between the aforementioned data streams. 

Although the couplers 140 and 146 are spaced along strip line 121 to avoid 
the effect- of nulls in the return path, it is possible that signals from two 
transponders in the population 14 may be read simultaneously, by providing 
two outputs for switch 164. The signal from the first transponder is 
decoded by decoder 1 60 and that of the second by decoder 1 62. 



It will be appreciated that there are many variations in detail on the reader, 
system and method according to the invention without departing from the- 
scope and spirit of this disclosure. 
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